Background: Despite the demonstrated benefits of breast milk, the prevalence of breastfeeding, in-particular exclusive breastfeeding (EBF), in many developing countries including Ethiopia is lower than the international recommendation of EBF for the first six months of life Objective: To assess the practice of EBF and explore its determinants in Ethiopia and provide policy makers and NGOs with relevant information for future planning and interventions. Methods: Raw data collected from nine regions and two city administrations using stratified cluster sampling method by the Ethiopian Demographic Health Survey (EDHS) 2005 were used to study the practice and determinants of EBF countrywide. Analysis was based on children whose age was less than six months and alive at the time of interview that was extracted from the women's database. Results: The overall rates of exclusive and full breastfeeding were 49.0% and 68.2% respectively. Maternal education, marital status, wealth index and age of the child were closely associated with EBF practices, nonetheless, in the hierarchical analysis; being not married, middle/ richer/ richest wealth index, and child age 0-1and 2-3 month were retained as the predictors of EBF (P<0.05).
Introduction
World Health Organization (WHO) and United Nations Children's Fund (UNICEF) recommend that all mothers should breastfeed their children exclusively for the first 6 months and thereafter they should continue to breastfeed for as long as the mother and child wish, and both appropriate and sufficient weaning food should be added after six months of life (1, 2) . WHO estimates that worldwide only 35% of children between birth and their fifth month are breastfed exclusively (1) . In order to achieve the Millennium Development Goal of reduction of child mortality, infant breastfeeding has been identified as one of the major intervention areas both globally and nationally (3, 4) . Extensive research in various countries has provided evidence that breastfeeding has clear health benefits for infants as well as the mother. Infants who have been breastfed optimally have reduced risk of common childhood illnesses such as gastrointestinal and respiratory infections, otitis media, atopic eczema, and allergy during childhood (2, 5, 6) .
In resource poor countries, where the negative impact of HIV/AIDS is high, exclusive breastfeeding for the first six months has greater benefit than mixed feeding or formula feeding for the prevention of mother to child transmission of HIV (7) .
Exclusive breastfeeding (EBF) has been defined by WHO as the situation where 'the infant has received only breast milk from his/her mother or a wet nurse, or expressed breast milk and no other liquids, or solids, with the exception of drops or syrups consisting of vitamins, minerals supplements, or medicines (8) . EBF is adequate in quality as well as quantity in terms of energy, protein, nutrients, water etc. for an infant's need under six months of age (9) . The previous recommendation of EBF for four months was changed to 6 months based on accumulative evidence based research by WHO (10, 11) .
Despite its demonstrated benefits, EBF prevalence and duration in many countries including Ethiopia are lower than the international recommendation of exclusive breastfeeding for the first six months of life (2, 12) . Based on several studies done in Ethiopia, breastfeeding is nearly universal but the proportion of exclusively breastfed children up to 6 months is less than the optimal recommendations (13, 14) . The low prevalence of EBF in most developing countries including Ethiopia is attributed to various maternal and child factors such as place of residence, sex and age of the child, mother working outside home, maternal age and educational level, access to mass media and economical status by several researchers (7, 12, (15) (16) (17) . The purpose of this article is therefore to document the practice of EBF nationwide and explore whether the previously reported associations elsewhere exist in Ethiopia as well and provide policy makers and NGOs with relevant information for future planning and interventions.
Methods
The 2005 Ethiopian Demographic and Health Survey (EDHS) was conducted on a nationally representative sample of the nine regions and two city administrations of the country namely: Tigray; Affar; Amhara; Oromiya; Somali; Benishangul-Gumuz; Southern Nations, Nationalities and Peoples (SNNP); Gambela; Harari regions; Addis Ababa and Dire Dawa city administrations. It was conducted from April 27 to August 30, 2005 to provide information on current feeding practices as well as other related health and socio-demographic information.
A stratified and clustered approach was used to sample the study households. The sample was selected in two stages. In the first stage, 540 clusters were selected from the list of enumeration areas from the 1994 Population and Housing Census sample frame. Of the total representative sample of 14,500 households from 540 clusters selected, only data on women having an infant was considered. The detail of the methodology is available in the EDHS 2005 report (14) .
Prior to the analysis, permission was obtained from ORC Macro and the analysis was performed on the basis of children whose age was less than six months, alive and living with the mother at the time of interview that was extracted from the women's data base.
For the assessment of infant breastfeeding, current data were used as defined and recommended by the WHO (8) . Current data is information where the mother/care giver is requested to provide information regarding the 24-hour period preceding the survey about the feeding practice of the infant. To estimate the prevalence of exclusive breastfeeding, the proportion of women (with infants aged between 0 and 6 months) who stated to have fed their children only breast milk in the last 24-hours preceding the survey, was expressed as an EBF percentage of the total number of children in the same age group (8, 11) .
To determine factors influencing the practice of EBF, various maternal and infant characteristics were compared between exclusively breastfed infants and their counterparts. Firstly, a bi-variate analysis was performed to determine the differentials of EBF by explanatory variables. Pearson's chi-square test of independence was performed to test the existence of significant association of risk factors with EBF. Secondly, a stepwise backward logistic regression model was applied to test further the observed significant variables in bi-variate models. A pvalue of less than 0.05 denoted significance in differences. Wealth ranking was grossly categorized into 5 major quintiles based on household assets-lowest (poorest), second (poorer), middle (middle), fourth (richer) and highest (richest).
Since the sampling procedure didn't yield equal probability of selection of the samples, weighting of the samples was applied to produce the national estimate to the descriptive part of this article whereas for the logistic regression models, weighting of the sample was not used. Data were analyzed done SPSS version 13.
The following case definitions were applied, consistent with WHO definitions (8).
• Exclusive breast-feeding: the mother/care giver reported that nothing else but breast milk was given in the last 24 hours preceding the interview
• Predominant breast-feeding: in addition to breast milk, the infant may be receiving water-based drinks including plain water, tea, and soft drink; no food based fluid or milk was allowed within the preceding 24 hours.
• Full breast-feeding: breast-feeding exclusively or predominantly.
• Any breast-feeding: breast-feeding exclusively, predominantly or with any supplements, including milk and solids.
Results
After weighing of the sample, 1142 women with infants less than six months of age were included in the analysis. Nearly 93% of the respondents enrolled were from rural areas while 77 (6.7%) of the participants from urban settings. Nearly a quarter of the women were rich while the poorest and poorer added up to 40%. Only a few (12.7%) of the women were reported to work at the time of the interview. A significant proportion (46.0%) of the respondents were women who had given birth to 2-4 children, followed by multipara mothers (35.3%) and primipara mothers (18.7%). Figure 1 shows the infant feeding practices. As shown, the proportion of women who practiced EBF and predominant breast-feeding (PBF) were 49.0% and 19% respectively making the overall rate of full breastfeedings (both EBF and PBF) 68.2%. The proportion of women who gave pre-lacteal feeding within the first three days of life and used bottle-feeding were 13% and 28.5% respectively. Encouragingly, the percentage of women who had never breast-fed was only 0.6%.
Factors associated with EBF are shown in Table 2 . As depicted, in the bivariate models, EBF was associated significantly with maternal educational level, current marital status, child age, and economical status. Interestingly no association was observed regarding maternal age, place of residence, current employment of women, and access to mass media, attending antenatal care, and sex of the child.
In the hierarchical models of multivariate analysis, only 3 factors were retained as determinant factors (marital status, wealth index, and child age) for EBF ( Table 3) . As displayed in the Table, women who are not currently married were two times more likely to breastfeed their child exclusively than those married (OR= 2.3 and 95% CI =1.1, 4.7). Infants less than two months of age were five times more likely to be on EBF than infant aged four to six months (OR= 5.0, 95% CI= 3.5 to 7.1). Likewise women in the wealth index ranking middle and above were two times more likely to EBF than the reference category (P,0.001). Figure   1 : Types of infant feeding practices EBF= exclusive breast feeding; PBF=predominant BF; TBF=total BF; NBF=Not BF; PLF=pre-lacteal feeding 
Discussion
The superiority of breast milk (BM) over any other milk nourishment of the human newborn and infant can hardly be challenged, and over the years it has become more and more apparent that it is the most ideal, safe and complete food that a mother can provide for her newborn. Regrettably, despite the enormous benefits of breast milk, the decline of EBF persists in many developing countries. Efforts made to promote BM use in the past few years, have been encouraging and noteworthy to see mothers swung to EBF in developed countries. Paradoxically enough, this unfavorable trend is noticeable in poor countries where the supply of artificial milk is scarce (2).
In the current study, the prevalence rate of EBF was lower (49.0%) than the WHO recommendations (2) and was attributed to various maternal and child factors. Nonetheless, when compared with previously reported figures for most developing countries like Tanzania (15), Uganda (19) , Kenya (20) , Brazil (21) , and earlier report in Ethiopia (12, 22) the observed figure was similar. Interestingly, full breastfeeding in the country was noted to be a common practice and in conformity with earlier reported research work in Ghana, India and Peru (23) . Contrary to our expectation, marital status was found to be associated inversely with EBF (less common among married women) -this inverse relationship appeared to be due to selection factors in the sample and possibly due to the fact that most unmarried women were the teen-ages who were probably under the care of their family which requires further study.
Like in many other developing countries, the practice of mother giving water or tea to their children in addition to the breast milk was common (20, 24) . Most of the mothers provided their children water because they thought that the milk was insufficient: breast milk seen primarily as food and water is required to satisfy the needs of the child which was probably due to misconception of mothers (24) (25) (26) (27) . It is evident that early introduction of liquids and solid is unnecessary, reduces the duration and frequency of breastfeeding, and increases risk of infant morbidity and mortality (16, 21) , and therefore such unhealthy behavior needs to be corrected.
The use of pre-lacteal feeding is another current deterrent impeding the promotion of EBF in many developing countries (7, 19) including in Ethiopia as is evidenced by the ongoing practice of feeding other than breast milk within the first three days of newborn. The explanations given in the current study was that mothers believe that they need to wait until the milk started flowing, secondly giving liquid will clean the baby's throat and it has been a long standing tradition (19) . When looked at the given explanation, it appears that the habit harms the newborn and exposes him/her to various morbidities and therefore, the behavior needs to be discouraged.
As the age of the child increases the rate of EBF decreased significantly which is again in conformity with some studies done in Uganda, Pakistan and India (7, 16, 29) . This could be probably explained by the short birth interval/spacing and other economic factors. It can also be attributed to the fact that post partum care traditionally is given in the first few months when mothers are confined at home, creating an opportunity to exclusively breastfeed their child. The other interesting finding in this study was that higher maternal education level was found to be associated with lower rate of EBF in Ethiopia -this might be explained by the fact that when women are better educated, the opportunity for employment is eminent and thus the opportunity to stay at home and practice EBF is compromised. At the same time, women may be influenced by media advertising milk substitutes. Although the vast majority of women do breast feed their children for a short time, they often cease breast-feeding exclusively too early for the aforementioned reasons. The inverse relationship between maternal level of general education and breastfeeding is also found in other developing countries but is in contra-distinction to the western countries particularly, the USA, where for instance, higher maternal education is related to higher rates of EBF (30), Nonetheless, this association was not retained in the logistic regression models because the bivariate analysis is exposed to problems such as confounding. The current situation in Ethiopia may correspond with the period of decline found in Western countries in the middle of the 20 th century when the general rise in living standard and wide availability of breast milk substitutes meant that women of higher status chose not to breastfeed. However, strategies need to be developed to avoid repetition of the long period of decline experienced in Western countries, prior to the renaissance in breastfeeding in the 1980s (17) .
Factors that interact with the protective effect of breastfeeding include environmental, cultural and economic characteristics. The protective effect of breastfeeding is most important in populations with high infant mortality, high illiteracy, poor sanitation facilities, poor nutritional status, and generally low economic status (31), which fulfill the Ethiopian situation. So in Ethiopia, if optimal breastfeeding is going to be practiced, considerable changes could be achieved in the child morbidity and mortality.
In conclusion, a number of child and maternal attributes were noted to affect the rate of EBF in Ethiopia and therefore, it is recommended that policy makers should look into the issue to give more emphasis in the promotion of EBF through empowerment of women and other corrective measures to the achievement of the fourth Millennium Development Goal.
